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A diet that excludes the gliadin and glutenin protein fractions in
wheat, rye and barley is the only treatment available for indi-
viduals with coeliac disease. There is, however, a growing
enthusiasm for a gluten-free diet (GFD) or wheat avoidance in
those without formally-diagnosed coeliac disease for its per-
ceived beneﬁt on health, weight loss, treating disease and/or
minimising future risk of disease. In Australia, for example, a
recent large and detailed survey of over 1000 adults indicated
that almost 11 % had chosen to avoid wheat, nearly half of those
being gluten-free (GF), despite a prevalence of those diagnosed
with coeliac disease being much <1 %(1). About four out of ﬁve
of those did it to help relieve symptoms such as bloating or
abdominal pain. This contrasts with marketing information from
USA, which suggests that most of the 30 % of the population
who were considering being GF did so for ‘good health’(2). In a
UK survey, 42 % of a cohort of patients with irritable bowel
syndrome (IBS) believed they had gluten sensitivity, 15 % had
tried a GFD and 12 % were still following it(3). With such a high
proportion of the population following a restrictive diet, it is
imperative that the nutritional adequacy of the diet in general
and of the available GF processed foods speciﬁcally is well
understood. There has been an unwritten assumption that GF
alternatives are healthier than their gluten-containing counter-
parts. This premise may lead to overconsumption of processed/
packaged GF products including staple items (such as bread,
cereals and pasta) and/or so-called energy-rich and nutrient-poor
‘discretionary’ items (such as cereal bars, biscuits and potato
crisps), a scenario that appears to have been exploited by some
marketers and food manufacturers. Likewise, it is often stated that
GF processed and packaged foods are less healthy than their
gluten-containing counterparts due to relatively higher content of
fat, sugar and salt(4). Contemporary data on this issue are scarce,
underlining the importance of the supermarket evaluation of GF
foods published by Wu et al.(5).
This Australian study was a comprehensive comparison of
the nutritional quality of GF v. matched non-GF products. An
impressive total of 3213 food products were assessed across ten
food categories, and included staple and discretionary products.
The primary outcome of the analysis was the difference in
health star rating – a new front-of-pack labelling system being
introduced in Australia. It rates products between 0·5 and 5 stars
in increasing 0·5 star increments, with a higher star rating
indicating better nutritional quality. This rating system is based
on an algorithm incorporating energy, SFA, total sugar, protein,
ﬁbre and Na contents of the product. Overall, for GF staple
items (pasta, bread and ready-to-eat breakfast cereals), there
was no difference in mean rating for each group compared with
the corresponding gluten-containing category, except for GF
pasta, which scored 0·5 stars lower. On secondary analysis, the
protein content of each of the three staple groups was lower in
GF v. gluten-containing groups. Given the small protein
contribution of grains to the overall diet, this can be considered
as a negligible ﬁnding. No other differences were found
between staple food groups for total energy, Na, SFA and total
sugars. There were some differences in ﬁbre content between
staple groups, but dietary ﬁbre content was not available for all
products. Of importance, GF products were not consistently
lower in ﬁbre content. GF discretionary items were largely not
different in star rating from their corresponding gluten-
containing products, but, in fact, were rated more highly for
three discretionary food groups, ice cream, maize and potato
crisps and sugar-based confectioneries, largely driven by a
lower mean content of SFA or total sugar.
In summary, this analysis indicated that Australian GF products
are not signiﬁcantly different in their nutritional quality compared
with their gluten-containing counterparts. This dispels the widely
stated idea that GF processed foods are in general higher in fat,
salt and sugar – a ﬁnding that could be interpreted as a positive
outcome for many individuals with coeliac disease who regularly
rely on these products. Perhaps the more important corollary of
this, however, was that no nutritional advantage was demon-
strated for GF foods. In other words, the notion that GF labelling
might infer a health beneﬁt is not warranted.
There were certain limitations of this analysis, some of which
the authors acknowledge. First, these data are based on nutri-
tion information from the food label, rather than on the gold
standard composition analysis of the food, which also pre-
vented systematic assessment of certain important micro-
nutrients that are often fortiﬁed in gluten-containing staple items
(such as folate and Fe), and are important contributors to
dietary intake (particularly ﬁbre), but were not available on the
label. Second, the primary outcome of this study was a com-
parison using the healthy star rating, which is not generalisable
worldwide, although it is based on sound criteria. Third,
only Australian-sourced products were included. Fourth, this
analysis grouped foods into core food groups and analysed the
nutrient content for each core group. Like-for-like analysis
between foods – for example, GF v. gluten-containing white
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bread – would have led to a more precise comparison, but may
have limited the number of food comparisons given the much
lower availability of GF products. Furthermore, only products
labelled as GF were included in the analysis, not products that
are GF on inspection of ingredients, although it might be argued
that those foods are not a signiﬁcant contributors to total
nutrient intake. Finally, these data compare individual food
product categories and not overall GF dietary pattern. It is
important that these data are taken as they are, and that spec-
ulation regarding whether the GFD is nutritionally complete in
all populations who attempt it be avoided.
The broader issue is why GFD has gained such wide support.
Advocates of the GFD generally base their enthusiasm on the
idea that gluten is the cause of a variety of both gastrointestinal
and non-gastrointestinal conditions. A vigorous and ongoing
debate in the lay press has ensued between enthusiasts and
sceptics. Furthermore, the issue of so-called ‘non-coeliac gluten
sensitivity’ has been the subject of several recent expert
reviews(4,6–8). The often inaccurate attribution of symptoms to
gluten ingestion is a real issue(4,7,9). Intensiﬁcation of public
interest has been facilitated by several factors that include the
zeal of celebrity and ‘wellness’ experts for the removal of major
food groups (such as grains and dairy), often supported by
pseudoscience or devoid of an evidence-based rationale(10), the
plentiful supply of free but often misguided web-based dietary
information and the increasing availability of GF food products
and supply of GF meals in restaurants. Extreme dietary changes
are often undertaken without professional advice.
Whether or not a GFD is, or ever will be, an acceptable
evidence-based treatment for IBS and other conditions pur-
ported to be associated with sensitivity to gluten, it is likely that
a subset of the population will continue to choose to restrict
gluten potentially for the long term for a number of reasons.
This raises several risks and disadvantages that become very
important if the necessity for being GF is absent and are further
magniﬁed if one claimed that the beneﬁt of the GFD is its
positive effect on health. These risks are seldom raised by the
GF zealots, and include the following:
∙ Impaired dietary palatability: Removal of gluten alters the
texture of baked goods, leading to reduced elasticity and
drier consistency compared with gluten-containing equi-
valents. Palatability of such foods is consequently poor(11).
∙ Monetary cost: The GFD overall may be more expensive
than a gluten-containing diet, with GF alternatives reported
to be up to ﬁve times more costly than standard gluten-
containing products(12,13).
∙ Social consequences: Following any exclusion diet inevitably
leads to social consequences such as difﬁculties when eating
out or in the homes of friends. Arguably, these social
outcomes could feed the notion held by some that the diet is
purely a fad and not a treatment for real disease.
∙ Risk of an eating disorder: Exclusion diets may lead to, or
could indeed be the result of, psychosocial issues. Orthorexia
nervosa is a newly described phenomenon characterised by
a ﬁxation on healthy, natural and clean eating such that
social and psychological health is compromised(14). Further-
more, patients at risk of eating disorders can use supposed
food intolerances to enable gaining control over their intake
without being questioned(15).
∙ Interference with appropriate medical care: Following strict
diets might impair adequate and timely medical diagnosis or
intervention. For a GFD, the most frequent issue is its
interference with adequate diagnosis or exclusion of coeliac
disease as diagnostic testing (serology and histopathology of
the small intestine) depends upon current exposure to
gluten. Self-prescribed GFD for symptoms that the patient
believes are gluten-related might delay attending the medical
practitioner for proper assessment, investigation, diagnosis
and therapy of non-gluten-related problems such as inﬂam-
matory bowel disease or colorectal cancer. Likewise,
healthcare professionals need to be more vigilant in their
assessment of patients who may duly beneﬁt from a GFD,
and be more tentative in advocating experimentation with
restrictive diets, particularly in IBS where somatisation(16)
and preoccupation and fear of food are identiﬁed(17).
∙ Nutritional inadequacy: Exclusion diets of any nature may
put individuals at risk of nutritional deﬁciency. The effects of
GFD on nutritional intake are complex. On the one hand,
higher risk of nutritional deﬁciency may be due to
insufﬁcient inclusion of suitable alternatives. This risk is
likely to increase if not adequately supervised by suitably
qualiﬁed healthcare professionals and underlines the impor-
tance of specialist dietetic input for conditions where these
diets are integral (e.g. coeliac disease, allergy), or at least
valuable (e.g. IBS). One potential adverse nutritional out-
come in these individuals is reduced intake or complete
exclusion of grains, leading to reduction in the intake of
dietary ﬁbre, B-group vitamins and Se. Indeed, cohort studies
in coeliac patients report compromised intake of ﬁbre and
several micronutrients including Ca, Fe, Zn and folate(18,19).
Furthermore, there is growing evidence for the association
between increased cereal ﬁbre intake and a reduced
incidence of chronic diseases such as type 2 diabetes(20)
and CHD(21), and most public health recommendations
internationally endorse whole grains as an important part
of a healthy dietary pattern. On the other hand, some
individuals who choose to follow a GFD may, in fact,
improve the nutritional quality of their diet by reducing
intake of processed foods and increasing the intake of whole
foods that are naturally GF such as fruits, vegetables and GF
grains, thereby improving the nutrient density of the diet.
Thus, the proposed weight-loss beneﬁts of a GFD(22) may in
fact be mistakenly attributed to gluten avoidance rather than
to better food choice and reduced overall energy intake,
although this has not been conﬁrmed in intervention studies.
In addition, the proposed beneﬁt of increased energy levels
and/or well-being on a GFD may relate more to the overall
increase in non-processed, whole foods and improved
nutritional quality of the diet rather than to the elimination
of gluten per se.
The work of Wu et al.(5) helps dispel some nutritional myths
both for and against the GFD – there is no clear nutritional
advantage or disadvantage in choosing equivalent GF products.
The cost difference is substantial, but this aspect was
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unfortunately not addressed, as it would have put GF foods into
proper perspective both for those who need it and for those
who do not. However, the core issue of concern to public
health is whether the majority of people without coeliac disease
who follow a GFD need to do so. The bulk of evidence would
suggest that the majority do not(4,6–8). The long list of risks
outlined above associated with embarking on restrictive diets –
including nutritional adequacy when the overall dietary
pattern and food choices are considered – raises alarms when
most dietary approaches and indications are based more on
pseudoscience and celebrity endorsement than on sensible and
rational science, and are being implemented without
professional supervision. Caution by the community and by
healthcare professionals should be paramount in the con-
sideration of commencing such restrictive diets.
Acknowledgements
The authors had no funding associated with this commentary.
Both authors contributed equally.
The authors have no perceived conﬂicts of interest.
Heidi M. Staudacher1 and Peter R. Gibson2
1Diabetes and Nutritional Sciences, King’s College London
London SE1 9NH, UK
2Department of Gastroenterology, Monash University and




1. Golley S, Corsini N, Topping D, et al. (2015) Motivations for
avoiding wheat consumption in Australia: results from a
population survey. Public Health Nutr 18, 490–499.
2. NPD Group (2015) Percentage of U.S. Adults trying to cut
down or avoid gluten in their diets reaches new high in
2013, reports NPD. https://www.npd.com/wps/portal/npd/
us/news/press-releases/percentage-ofus-adults-trying-to-cut-
down-or-avoid-gluten-in-their-diets-reaches-new-highin-2013-
reports-npd/ (accessed July 2015).
3. Aziz I, Branchi F, Pearson K, et al. (2015) A study evaluating
the bidirectional relationship between inﬂammatory bowel
disease and self-reported non-celiac gluten sensitivity.
Inﬂamm Bowel Dis 21, 847–853.
4. De Giorgio R, Volta U & Gibson PR (2015) Sensitivity to
wheat, gluten and FODMAPs in IBS: facts or ﬁction? Gut
(epublication ahead of print version 15 June 2015).
5. Wu JH, Neal B, Trevena H, et al. (2015) Are gluten-free
foods healthier than non-gluten-free foods? An evaluation
of supermarket products in Australia. Br J Nutr 114,
448–454.
6. Catassi C, Bai JC, Bonaz B, et al. (2013) Non-celiac gluten
sensitivity: the new frontier of gluten related disorders.
Nutrients 5, 3839–3853.
7. Gibson PR, Varney J, Malakar S, et al. (2015) Food compo-
nents and irritable bowel syndrome. Gastroenterology 148,
1158–1174.
8. Molina-Infante J, Santolaria S, Sanders DS, et al. (2015)
Systematic review: noncoeliac gluten sensitivity. Aliment
Pharmacol Ther 41, 807–820.
9. Gibson PR, Muir JG & Newnham ED (2015) Other dietary
confounders: FODMAPS et al. Dig Dis 33, 269–276.
10. Levinovitz A (2015) The Gluten Lie and Other Myths About
What You Eat. New York: Regan Arts.
11. Pietzak MM (2005) Follow-up of patients with celiac disease:
achieving compliance with treatment. Gastroenterology 128,
S135–S141.
12. Lee AR, Ng DL, Zivin J, et al. (2007) Economic burden of a
gluten-free diet. J Hum Nutr Diet 20, 423–430.
13. Singh J & Whelan K (2011) Limited availability and higher cost
of gluten-free foods. J Hum Nutr Diet 24, 479–486.
14. Donini LM, Marsili D, Graziani MP, Imbriale M, et al. (2004)
Orthorexia nervosa: a preliminary study with a proposal for
diagnosis. Eat Weight Disord 9, 151–157.
15. Musolino C, Warin M, Wade T, et al. (2015) ‘Healthy anorexia’:
the complexity of care in disordered eating. Soc Sci Med 139,
18–25.
16. Patel P, Bercik P, Morgan DG, et al. (2015) Irritable bowel
syndrome is signiﬁcantly associated with somatisation in 840
patients, which may drive bloating. Aliment Pharmacol Ther
41, 449–458.
17. Quick VM, Byrd-Bredbenner C & Neumark-Sztainer D (2013)
Chronic illness and disordered eating: a discussion of the
literature Adv Nutr 4, 277–286.
18. Shepherd SJ & Gibson PR (2013) Nutritional inadequacies of
the gluten-free diet in both recently-diagnosed and long-term
patients with coeliac disease. J Hum Nutr Diet 26, 349–358.
19. Wild D, Robins GG, Burley VJ, et al. (2010) Evidence of high
sugar intake, and low ﬁbre and mineral intake, in the gluten-
free diet. Aliment Pharmacol Ther 32, 573–581.
20. The InterAct Consortium (2015) Dietary ﬁbre and incidence of
type 2 diabetes in eight European countries: the EPIC-InterAct
Study and a meta-analysis of prospective studies. Diabetologia
58, 1394–1408.
21. Tang G, Wang D, Long J, et al. (2015) Meta-analysis of the
association between whole grain intake and coronary heart
disease risk. Am J Cardiol 115, 625–629.
22. Davis W (2011) Wheat Belly: Lose the Wheat, Lose the Weight,
and Find Your Path Back to Health. New York: Rodale.
How healthy is a gluten-free diet? 1541
https://doi.org/10.1017/S000711451500330X
Downloaded from https:/www.cambridge.org/core. UQ Library, on 16 Mar 2017 at 00:10:10, subject to the Cambridge Core terms of use, available at https:/www.cambridge.org/core/terms.
